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WHAT IS CLAIMED IS: 

1. A composition comprising: 

(a) aboutXl ng to about 30 mg of a polynucleotide in 
aqueous solution which operk^ly encodes a polypeptide upon delivery to 

vertebrate cells in vivo; 

(b) a salt selected from the group consisting of sodium 
acetate, sodium bicarbonate, sodium stee^otassium phosphate, potassium 
acetate, potassium bicarbonate, pot^g^rnnVj^ate^ glycero-phosphate, 
sodium glucose-6-phosphate, and reac^(ioK Jociation, or dissociation 
products thereof; 

wherein said salt is dissolved in said aVieous solution at a molar 
concentration ranging from about 20 mM to about 30XniM. 

2. The composition of claim 1 , wherein said salt is sodium acetate 
or reaction, associatioiV>r dissociation products thereof. 

3. The composkion of claim 1, wherein said sah is sodium 
bicarbonate or reaction, assocVon, or dissociation products thereof. 

4. The composition of^claim 1 , wherein said salt is sodium sulfate 
or reaction, association, or dissociatiJiifi products thereof. 


5. The composition of clainVl , wh( 
or reaction, association, or dissociation ^fopMuct; 


;in said salt is sodium acetate 
thereof 


6. The composition of claim 1, Wherein said salt is potassium 
phosphate or reaction, association, or dissociation products thereof. 


7. The composition of claim 1, whdJ-ein said salt is potassium 
acetate or reaction, association, or dissociation prodWs thereof. 
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8. The comi^sition of claim 1, wherein said salt is potassium 
bicarbonate or reaction, a^ociation, or dissociation products thereof. 

9. The composition of claim 1, wherein said sah is potassium 
sulfate or reaction, associatioVi, or dissociation products thereof. 

10. The composition of claim 1, wherein said salt is sodium 
glycero-phosphate or reaction, Association, or dissociation products thereof. 

11. The composition \of claim 1, wherein said salt is sodium 
glucose-6-phosphate or reaction, association, or dissociation products thereof. 

12. The composition ofVlaim K wherein said salt is present at a 
molar concentration of about 100 mNd to about 200 mM. 


13. The composition of clkimj^ wherein said salt is present at a 
molar concentration of about 150 mMy 

14. The composition of cl|im\12, firther comprising chloride ion in 
said aqueous solution at a molar equivalent concentration of zero (0) mM to 
about 125 mM, and reaction, association, 6r dissociation products thereof. 


15. The composition of claim 1 4 comprising chloride ion at a 
molar equivalent concentration from 0 mM tb about 10 mM. 

16. The composition of claim 15\ which is substantially free of 
chloride ion. 


17. The composition of claim 1, xA^lierein said polynucleotide is 
DNA operably associated with a promoter. \ 


# 
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18. The compos\tion of claim 17, wherein said polynucleotide is 
contained in a plasmid. 


19. The compositionXof claim 1, wherein said polynucleotide is 
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RNA. 


20. The composition of Vlaim 19, wherein said polynucleotide is 
contained in messenger RNA. 

21. The composition of ckim 1, wherein said polypeptide is 
selected from the group consisting of aUherapeutic polypeptide, an antigenic 
polypeptide, an immunogenic polypeptide, an immunomodulatory 
polypeptide, and a functional self polypeptide. 


22. The composition of 21, wl^e^in s^d therapeutic polypeptide is 

ijocyte macrophage colony 
factor, macrophage colony 


bf^ 
imulJ 


selected from the group consisting 
stimulating factor, granulocyte colony 

stimulating factor colony stimulating factor\ interleukin 2, interleukin-3, 
interleukin 4, interleukin 5, interleukin 6, Werleukin 7, interleukin 8, 
interleukin 10, interleukin 12, interleukin 15, intkleukin 18, interferon alpha, 
interferon beta, interferon gamma, interferon ome^a, interferon tau, interferon 
gamma inducing factor 1, transforming growth factor beta, RANTES, 
macrophage inflammatory proteins, Leishmania elAngation initiating factor, 
platelet derived growth factor, tumor necrosis factor, fepidermal growth factor, 
vascular epithelial growth factor, fibroblast growth factor, nerve growth factor, 
brain derived neurotrophic factor, neurotroph)b-2, neurotrophin-3, 
neurotrophin-4, neurotrophin-5, glial cell line-derived\ neurotrophic factor, 
ciliary neurotrophic factor, erythropoietin, insulin, and therapeutically active 
fragments, analogs, or derivatives thereof. 
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23. The coiVposition of claim 21, wherein said antigenic 
polypeptide is selected frorn the group consisting of a bacterial polypeptide, a 
viral polypeptide, a fungal polypeptide, a parasite polypeptide, an allergenic 
polypeptide, a tumor speitific polypeptide, and antigenic fragments, 
derivatives, or analogs thereof. 

24. The composition M claim 21, wherein said immunogenic 
polypeptide is selected from the graup consisting of a bacterial polypeptide, a 
viral polypeptide, a fungal polypeptide, a parasite polypeptide, an allergenic 
polypeptide, a tumor specific polyfjeptide, and immunogenic fragments, 
derivatives, or analogs thereof. 


25. The composition of claim 21, wherein said immunomodulatory 
polypeptide is selected from the group consisting of a cytokine, a chemokine, 
and fragments, derivatives, or analogs thea-epf^iaving immunomodulatory 
activity. 


26. The composition of claim 21, Wherein said functional self 
polypeptide is selected from the group consisting V)f insulin, dystrophin, cystic 
fibrosis transmembrane conductance regulator,! granulocyte macrophage 
colony stimulating factor, granulocyte colony stimmating factor, macrophage 
colony stimulating factor colony stimulating factor, kiterleukin 2, interleukin- 
3, interleukin 4, interleukin 5, interleukin 6, interleukin 7, interleukin 8, 
interleukin 10, interleukin 12, interleukin 15, interleuWan 18, interferon alpha, 
interferon beta, interferon gamma, interferon omega, interferon tau, interferon 
gamma inducing factor 1, transforming growth fac\or beta, RANTES, 
macrophage inflammatory proteins, platelet derived growth factor, tumor 
necrosis factor, epidermal growth factor, vascular epithelial growth factor, 
fibroblast growth factor, nerve growth factor, brain derived neurotrophic 
factor, neurotrophin-2, neurotrophin-3, neurotrophin-4, neurWophin-5, glial 
cell line-derived neurotrophic factor, ciliary neurot^phic factor. 
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erythropoietin, and thera^jeutically active fragments, analogs, or derivatives 
thereof. 

27. The compositiV of claim 1, further comprising a transfection 
facilitating agent selected fro)^ the group consisting of calcium phosphate, 
gold, tungsten, or other metal paVticles, peptides, proteins, and polymers. 

28. The composition df claim 1 , further comprising an auxiliary 
agent selected from the group cbnsisting of a surfactant, a detergent, a 
polysaccharide, a chelator, a DNase inhibitor, and a condensing agent. 

29. The composition of clVim 28, wherein said auxiliary agent 
selected from the group consisting bf Pluronic® F68, Pluronic® F77, 
Pluronic® F108, Pluronic® F127, PluroVS>^5, Pluronic® P85, Pluronic® 


F103, Pluronic® PI 04, Pluronic® PI 
Pluronic® L43, Pluronic® L44, Pluro 


'5\ Plurdnic® P123, Pluronic® L31, 
Lei, Pluronic® L62, Pluronic® 


L64, Pluronic® L81, Pluronic® L92, PlWic® LlOl, Pluronic® L121, 
Pluronic® R 17R4, Pluronic® R 25R4, pWonic® R 25R2, IGEPAL CA 
630®, NONIDET NP-40, Nonidet ® P40, Uveen-20®, Tween-80®, Triton 
X-IOOT'^, Triton X-1 14™, Thesit®; sodium doUecyl sulfate (SDS); stachyose; 
dimethylsulfoxide (DMSO); and EDTA. 

30. The composition of claim 29, wAerein said auxiliary agent is 
selected from the group consisting of NonidW® P40, Triton X-lOO^^', 
Pluronic® F68, Pluronic® F77, Pluronic® F108,\ Pluronic® P65, Pluronic® 
F103, Pluronic® L31, Pluronic® L44, PluroniV® L61, Pluronic® . L64, 
Pluronic® L92, Pluronic® R 17R4, Pluronic® \r 25R4 and Pluronic® 
R 25R2. 
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31. The composition claim 30, wherein said auxiliary agent is 
Pluronic® R 25R2. 
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32. The composition ofi claim 30, comprising an amount of 
auxiliary agent selected from the group consisting of about about 0.01% (v/v) 
to about 0.1% (v/v) of NONIDET NpW®; about 0.006% (v/v) to about 0.1% 
(v/v) of Triton X-100™; about 0.1% (Wv) to about 6.0% (w/v) of Pluronic® 
F68; about 0.001% (w/v) to about 2.0%Vw/v) of Pluronic® F77; about 0.01% 
(w/v) to about 1.0% (w/v) of Pluronic® 1^08; about 0.01% (w/v) to about 1% 
(w/v) Pluronic® P65; about 0.01% (w/v)\to about 1.0%) (w/v) of Pluronic® 
F103; about 0.0005% (w/v) to about 1.0% (w/v) of Pluronic® L44; about 
0.01% (w/v) to about 1.0% (w/v) of Pluron\c® L64; about 0.002% (w/v) to 
about 1.0% (w/v) of Pluronic® R 17R4; abdut 0.002% (w/v) to about 1.0% 
(w/v) of Pluronic® R 25R4; and about 0.00 (w/^) to about 1.0% (w/v) of 
Pluronic® R 25R2. 

33. The composition of claim 32, corSjprising about 0.001% (w/v) 
to about 1 .0% (w/v) of Pluronic® R 25R2. 


34. The composition of claim 32, comprising an amount of 
auxiliary agent selected from the group consisting\of about 0.01% (v/v) to 
about 0.05% (v/v) of NONIDET N-P 40®; about O.ai%o (v/v) to about 0.03% 
(v/v) of Triton X-100™; about 0.5% to about 4.0% Aw/v) of Pluronic® F68; 
about 0.1% (w/v) to about 1.7% (w/v) of Pluronic® F7y; about 0.05% (w/v) to 
about 0.5% (w/v) of Pluronic® F108, about 0.1% (w/vb to about 1% (w/v) of 
Pluronic® P65; about 0.05% (w/v) to about 0.10%) of Pluronic® F103; 

about 0.001% (w/v) to about 0.1% (w/v) Pluronic® L3lV about 0.001% (w/v) 
to about 0.10% (w/v) of Pluronic® L44; about 0.001% Vw/v) to about 0.1% 
(w/v) Pluronic® L61; about 0.01% (w/v) to about 0.5%\(w/v) of Pluronic® 
L64; about 0.001 % (w/v) to about 1.0% (w/v) Pluronic® L92; about 0.01% 
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(„,v) ,0 abcu, 0.10% (w/^ of Pluronic® R 17R4; about 0.0,% (w/v) ,o abou, 
■o.,0% (w/v) of Pluronic®y 25R4; and abou, 0.001% (w/v) .o about 0.1% 
(w/v) of Pluronic® R 25R2. 

. \„f„i,im19 comorisinB about 0.001% (w/v) 

35. The compositionVot claim compiibiug 

to about 0.1% (w/v) of Pluionic^R 25R2. 

36 The compositior, \ claim 32, comprising an amount of 
auxtUary agent selected fro„ tbe gr\up conststing of 0.01% NONIDET NP- 
40®- 0 0,% (v/v) Triton X-100™; A Pluronic® F68; , .0% (w/v) Pluromc® 
FTt 'o 1% (w/v) of Plutonic® F108;V.5% (w/v) of Pluronic® P65; 0.05% 
(„/v) of Pluronic® F103; 0.05% (w/v)\of Pluron.c® L31; 0.001% (w/v) of 
Pluronic® L44; 0.01% (w/v) of PluronicV L61; abou, 0.01% (w/v) to about 
0 ,% (w/v) of Pluronic® L64; 0.05% (w/v\ of Pluro„ic<B L92; 0.10% (w/v) of 
Pluronic® R 17R4; 0.01% (w/v) of Pluro^ 25R4. and 0.01% (w/v) of 
Pluronic® R25R2. 

37. The composition of clal 33^compnsmg 0.01% (w/v) of 
Pluronic® R 25R2. 

38 A mchod tor delivering a poWide ,o a vertebrate, 
comprising adntinistermg into a ttssue or cav)^y of said ver,ebra,e ,he 

composition of claim 1 ; . 

wherein said polypeptide is expresse^ in the vertebrate m an 

amount sufficient to be detectable. 


39. The method of claim 38; 

wherein said polypeptide is a therapeutic \^oly peptide; 
wherein said vertebrate is m need of the\therapy provided by 

said polypeptide; and 
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wherein said \ therapeutic polypeptide is expressed in the 
vertebrate in a therapeutically Effective amount, 

40. The method of clAim 38, 

wherein said polypeptide is an immunogenic or 
immunomodulatory polypeptide; 

wherein said vertebkate is in need of such an enhanced or 
modulated immune response provides by said polypeptide; and 

wherein said immunogenic or immunomodulatory polypeptide 
is expressed in the vertebrate in a sufficient amount to induce a desired 
immune response. 


41 . The method of claim 38, 

wherein said polypeptide is A functional self polypeptide; 
wherein said vertebrate is i^pcapable of making a sufficient 
amount of said polypeptide; and 


wherein said functional self/ 
vertebrate in a sufficient amount to supplj 
said polypeptide. 


polypeptide is expressed in the 
^rtebrate's requirements for 


42. The method of claim 38, wherein said vertebrate is a mammal. 


43. The method of claim 42, wherein saib mammal is a human. 


44. The method of claim 38, wherein said tissue is selected from 
the group consisting of muscle, skin, brain tissue, llung tissue, liver tissue, 
spleen tissue, bone marrow tissue, thymus tissue, hdart tissue, lymph tissue, 
blood tissue, bone tissue, connective tissue, mucosal! tissue, pancreas tissue, 
kidney tissue, gall bladder tissue, intestinal tissue, testicular tissue, ovarian 
tissue, uterine tissue, vaginal tissue, rectal tissue, ner\\ous system tissue, eye 
tissue, glandular tissue, and tongue tissue. 
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45. The method of claim 38, wherein said cavity is selected from 
the group consisting of the\ungs, the mouth, the nasal cavity, the stomach, the 
peritoneal cavity, the intestljie, a heart chamber, veins, arteries, capillaries, 
lymphatic cavities, the uterineXcavity, the vaginal cavity, the rectal cavity Joint 
cavities, ventricles in brain, spifeal canal in spinal cord, and the ocular cavities. 

46. The method of cl^im 33, wherein said cavity comprises a 
mucosal surface. 

47. The method of claim 46, wherein said tissue is muscle. 

48. The method of claim 47,\wherein said tissue is skeletal muscle, 
smooth muscle, or myocardium. 


49. The method of claim 38^ wW^rein said administration is 
intravenous. 


50. The method of claim 38, Whe^in said administration is by a 
route selected from the group consisting ofi intramuscular, intratracheal, 
intranasal, transdermal, interdermal, subcutaneod^, intraocular, vaginal, rectal, 
intraperitoneal, intraintestinal and inhalation. 


51, The method of claim 38, wherein s\id administration route is 
intramuscular. 


52. The method of claim 51, wherein sai)^ administration is by 
intramuscular injection. 
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53. A method of reducing the amount of polynucleotide required to 
obtain a desired clinical response in a vertebrate, comprising administering to 
the vertebrate the composition of claim 1 . 
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54. A pharmaceutical mi comprising: 

(a) a container bolding about 1 ng to about 30 mg of a 
polynucleotide which operably encodes a polypeptide within vertebrate cells 
in vivo; and 

(b) an amount of a Wit selected from the group consisting 
of sodium acetate, sodium bicarbonateAsodium sulfate, potassium phosphate, 
potassium acetate, potassium bicarbonate, potassium sulfate, sodium glycero- 
phosphate, and sodium glucose-6-pholsphate, wherein said salt, when 
dissolved in an prescribed volume of distilled water, results in an aqueous 
solution with a molar concentration of saiy^salt Xrom about 20 mM to about 
300 mM, or reaction, association, or dissoWiatiorrpiloducts thereof; 


whereby said polynucleoti 
or therapeutically effective amount to trea^ 


la V( 


provided in a prophyiactically 
irtebrate. 


55. The pharmaceutical kit of clai^ 54, wherein (b) is in the 
container of (a). 


56. The pharmaceutical kit of claim 54, yvherein (b) is in a separate 
container from (a). 

57. The pharmaceutical kit of claim 54,^ further comprising an 
administration means. 



58. A composition com^sing: 

(a) about J/uq td^^^iLQut 30 mg of a polynucleotide which 
operably encodes a polypeptide ujjqp^^Kvery to vertebrate cells in vivo; 
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(b) an auxiliary aLt selected from the group consisting of 

1 ^Z^tXx^T^ chelator a DNase inhibitor, a 
a surfactant, a detergent, a polys^ch^de^ chelator, 

u- t;^«c Wfr)tof and reaction, association and 
condensing agent, combinations Were^ ana 

dissociation products thereof; and \ 

(c) water. 

59 The composition of claim 58, wherein said auxiliary agent is 
selected from the lup consisting of Piuronic® F68. Plurontc® F77. 

Pluronic® F108. PluroV ^ P'-"'^® '''' """""^ 

F,03 Pluronic® P104,Vronic® P.05, Plutonic® P123, Pluronic® L31, 
Pluromc® L43, PluronicAL44. Pluronic® L61, Plutonic* L62, Plutonic* 
U4 Pluromc® L81. PlutXic* L92. Plutonic® LlOl. Plutonic® L121. 
Plutonic* R .7R4, PiutonicV R 25R4, Plutonic® R25R2. lOEPAL CA 
630® NONIDET NP-40, Non\e, ® P40, Tween-20®. Tween-80*, Tnton 
X-lOO™, Triton X-IM™. Thesik sodium dodecyl sulfate (SDS); stachyosc; 
dimethylsulfoxide (DMSO); and eWa. 

.i„„ „f \aHfr5*. whetein said auxiliary agent is 

60 The composition ot cmmi wn^^i 

selected ftom the gtoup consistinAof nUc,® P40, Tnton X-100™. 
Pluronic® F68, Plutonic® F77. P1u|Wf[o8. Pluronic® P65, Pluronic® 
F,03 Pluronic® L3,. Pluronic® U Pluronic® L61, Pluronic® L64. 
Pluronic® L92. Pluronic® R nR4. Vonic® R25R4 and Pluronic* 

R 25R2. 

61 . The composition of claim 6o\wherein said auxiliary agent is 
Pluronic® R 25R2. 

62 The composition of claim 60,\comptising an amount of 
auxiliary agen, selected ftom the gtoup consisting of about about 0.01«/. (v/v) 
.0 about 0,1% (v/v) otNONlDET NP-40®; about Vo06»/. (v/v) to about 0T% 
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(v/v) of Triton X-100™;tebout 0.1% (w/v) to about 6.0% (w/v) of Pluronic® 
F68; about 0.001% (w/v) to about 2.0% (w/v) of Pluronic® F77; about 0.01% 
(w/v) to about 1.0% (w/v) <V Pluronic® F108; about 0.01% (w/v) to about 1% 
(w/v) Pluronic® P65; about\o.01% (w/v) to about 1.0% (w/v) of Pluronic® 
F103; about 0.0005%) (w/v) \o about 1.0% (w/v) of Pluronic® L44; about 
0.01% (w/v) to about 1.0% (w\v) of Pluronic® L64; about 0.002% (w/v) to 
about 1.0% (w/v) of Pluronic® y 17R4; about 0.002% (w/v) to about 1.0% 
(w/v) of Pluronic® R 25R4; and\bout 0.001% (w/v) to about 1.0% (w/v) of 
Pluronic® R 25R2. 

63. The composition of claim 62, comprising about 0.001% (w/v) 
to about 1 .0% (w/v) of Pluronic® R 25|12. 

64. The composition of d(^m 62, comprising an amount of 
auxiliary agent selected from the grt/up\cp«^ sting of about 0.01% (v/v) to 
about 0.05% (v/v) of NONIDET N-PMOO^ abcjut 0.01% (v/v) to about 0.03% 
(v/v) of Triton X-100™; about 0.5% Vo about 4.0% (w/v) of Pluronic® F68; 
about 0.1% (w/v) to about 1.7% (w/v) of PluVonic® F77; about 0.05% (w/v) to 
about 0.5% (w/v) of Pluronic® F108, about ®.1% (w/v) to about 1% (w/v) of 
Pluronic® P65; about 0.05% (w/v) to about o\lO% (w/v) of Pluronic® F103; 
about 0.001% (w/v) to about 0.1% (w/v) PluroViic® L3 1 ; about 0.001% (w/v) 
to about 0.10% (w/v) of Pluronic® L44; about\ 0.001% (w/v) to about 0.1% 
(w/v) Pluronic® L61; about 0.01% (w/v) to abdut 0.5% (w/v) of Pluronic® 
L64; about 0.001 % (w/v) to about 1.0% (w/v) PJuronic® L92; about 0.01% 
(w/v) to about 0.10%) (w/v) of Pluronic® R 17R4; Vbout 0.01% (w/v) to about 
0.10% (w/v) of Pluronic® R 25R4; and about 0.0^)1% (w/v) to about 0.1% 
(w/v) of Pluronic® R 25R2. 
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65. The composition of claim 64, comprising about 0.001% (w/v) 
to about 0.1% (w/v) of Pluron\c® R 25R2. 

66. The compositioA of claim 64, comprising an amount of 
auxiliary agent selected from thd group consisting of 0.01%) NONIDET NP- 
40®; 0.01% (v/v) Triton X-lOO^W/o Pluronic® F68; 1.0%) (w/v) Pluronic® 
F77; 0.1% (w/v) of Pluronic® FlAS; 0.5% (w/v) of Pluronic® P65; 0.05%o 
(w/v) of Pluronic® F103; 0.05% (\Vv) of Pluronic® L31; 0.001%o (w/v) of 
Pluronic® L44; 0.01% (w/v) of PlurdJiic® L61; about 0.01% (w/v) to about 
0.1%) (w/v) of Pluronic® L64; 0.05% (V/v) of Pluronic® L92; 0.10%) (w/v) of 
Pluronic® R 17R4; 0.01% (w/v) of PliVonic® R 25R4; and 0.01%o (w/v) of 
Pluronic® R25R2. \ 

67. The composition of claiiT/te67\comprising 0.01% (w/v) of 
Pluronic® R25R2. \ \^ 

68. The composition of claimpS, Wther comprising a salt M-X 
wherein M is a cation selected from the groto consisting of sodium and 
potassium, and wherein X is an anion selected from the group consisting of 
phosphate, acetate, bicarbonate, sulfate, and pyruvkte. 

69. The composition of claim 68, whirein said saU is sodium 
phosphate or potassium phosphate. . \ 

70. The composition of claim 58, wherein said polynucleotide is 
DNA operably associated with a promoter. \ 


71. The composition of claim 70, wherein sWd polynucleotide is 
contained on a plasmid. \ 
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72. 


The compositioh of claim 58, wherein said polynucleotide is 


RNA. 


73. The composition oV claim 72, wherein said polynucleotide is 
contained in messenger RNA. \ 

74 The composition ofVlaim 58, wherein said polypeptide is 
selected from the group consisting o\a therapeutic polypeptide, an antigenic 
polypeptide, an immunogenic pVlyP=P«e, an immunomodulatory 
polypeptide, and a functional self polypeptide. 

75 Tire composition of clL 74, wherein said therapeutic 
polypeptide is selected from the group cisrsting of granulocyte macrophage 
colony stimulating factor, granulocyte colUsumulating factor, macrophage 
colony stimulating factor colony stimula J^V, i.«=rieukin 2, interleuk.n- 
3 interleukin 4, Interleukin 5, interleiktnW^erleukin 7. interleukin 8, 
mterleukin 10. interleuktn 12, interleukift rf^^ntertuktn 18, interferon alpha, 
interferon beta, interferon gamma, tnterfe^on oWa, interferon tau, tnterferon 
gamma mducing factor I, transformtng gr^h factor beta, RANTES, 
macrophage inflammatory proteins, t.,.ta<,™A elongation initiaung factor, 
platelet derived growth factor, tumor necrosis facU epidermal growth factor, 
vascular epitheltal growth factor, fibroblast growthVactor. nerve growth factor, 
bratn derived neurotrophic factor, neurotrLh,n-2, neurctroph,n-3, 
neurotroph,n-4, neurotrophin-5, glial cell line-derUed neurotrophic factor, 
ciliary neurotrophic factor, erythropoietin, insulin. aVd therapeutically acttve 
fragments, analogs, or derivatives thereof \ 

76 The composition of claim 74. whLin said antigenic 
polypeptide is selected from the group consisting of a baWrial polypeptide, a 
viral polypeptide, a fungal polypeptide, a parasite polypeWde. an allergen, a 
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tumor specific polypeptide Wnd antigenic 
thereof. 


fragments, analogs, or derivatives 


77. The compositiAn of claim 74, wherein said immunogenic 
polypeptide is selected from th\ group consisting of a bacterial polypeptide, a 
viral polypeptide, a fungal polypeptide, a parasite polypeptide, an allergen, a 
tumor specific polypeptide, a\d immunogenic fragments, analogs, or 
derivatives thereof 

78. The composition of Lim 74, wherein said immunomodulatory 
polypeptide is selected from the grolp consisting of a cytokine, a chemokine, 
and immunomodulatory fragments, aLogs, or derivatives thereof 

79. The composition of cLm 74, wherein said functional self 
polypeptide is selected from the group of insulin, dystrophin, cystic 


fibrosis transmembrane conductano 
colony stimulating factor, granulocyte 
colony stimula:ting factor colony stim 
3, interleukin 4, interleukin 5, inter 


'euk' 


or, granulocyte macrophage 
'stimulating factor, macrophage 
Lg fafctor, interleukin 2, interleukin- 
,n 6, interleukin 7, interleukin 8, 


interleukin 10, interleukin 12, interleukin 1^, interleukin 18, interferon alpha, 
interferon beta, interferon gamma, interferoV omega, interferon tau, interferon 
gamma inducing factor I, transforming Wowth factor beta, RANTES, 
macrophage inflammatory proteins, platelel derived growth factor, tumor 
necrosis factor, epidermal growth factor, vicular epithelial growth factor, 
fibroblast growth factor, nerve growth factlr, brain derived neurotrophic 
factor, neurotrophin-2, neurotrophin-3, neurotWhin-4, neurotrophin-5, glial 
cell line-derived neurotrophic factor, Aliary neurotrophic factor, 
erythropoietin, and therapeutically active fragn^ents, analogs,and derivatives 
thereof. 
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go The compoVtion of cla.m 58. further comprising a transfectron 
facilitating agent selected ^ the group consisting of cationic lipids, calcum 
phosphate, alu., gold, tun^ten, or other metal particles, peptides, protetns, 

and polymers. 

81. The composUioV of claim 80, wherein said transfection 
. facilitating agent is a cationic lipU 

82. The composition \ claim 81, wherein said cationic lipid is 

• t;A r.f DMRIE GAP-DMORIE and GAP- 
selected from the group consistm^ ot DMKlt, u/^ 

DLRIE. 

83. The composition of cla\m 81, wherein said cationic lipid further 
comprises one or more co-lipids. 


84. The composition of 
selected from the group consisting of ^ 


V wherein said co-lipids are 
?yPE, and DMPE. 


85. The composition of c\i\i4. comprising OAP-DLRIE and 

DOPE. 

86. The composition of cA 83, wherein the cationic 
lipidxo-lipid molar ratio ranges from about 2\ to 1 -.2. 

87. The composition of cla.m \ 86, wherein the cationic 
lipidxo-lipid molar ratio is about 1:1. 

88 A method for delivering a polypeptide to a vertebrate, 
comprismg admmistering into a tissue or ca^ty of sa.d vertebrate the 

composition of claim 58; 
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wherein said polype 
sufficient to be detectable. 


otide is expressed in the vertebrate in an amount 


89 The method of oJaim 88; 

wherein said polVpeptWe is a therapeutic polypeptide, 
wherein sa.d ve ^ate is in need of the therapy provided by 

said polypeptide; and . ^vme^sed in the 

wherein said theUeutic polypeptide is expressed 

vertebrate in a therapeutically effe^ive amount. 


90 The method of claim 88, 

wheretn said pol\peptide is an immunogentc or 

immunomodulatory polypeptide; u nr 

wherein said ver.ebrat\ is in need of such an enhanced or 

modulated imntune response provided said polypeptide; and 

wherein said in,munogeWi..munon,odula.ory po.ypep.td 

,3 expressed ,n the vertebrate in a ^ a„oun. to induce a des.red 

immune response. 

9 1 The method of claim 8? 

wheretn said polypepttdl is a\funct,o„al self polypepttde; 
wherein said vertebrate ,s iVcapable of n^aking a sufftcen. 

amount of said polypeptide; and 

wherein said functional self iolypeptide ,s expressed ,n the 
.ertebrate tn a sutftctent amount to supply .\e vertebrate's re,uirennents for 
said polypeptide. 


92. The method of claim 88 


wherein\said vertebrate is a mammal. 


93. The 


n^ethod of claim 92, wherein Lid mammal is a human. 
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94. The method *f claim 88, wherein said tissue is selected from 
the group consisting of mudcle, skin, brain tissue, lung tissue, liver tissue, 
spleen tissue, bone marrow tissue, thymus tissue, heart tissue, lymph tissue, 
blood tissue, bone tissue, corliective tissue, mucosal tissue, pancreas tissue, 
kidney tissue, gall bladder tisfeue, intestinal tissue, testicular tissue, ovarian 
tissue, uterine tissue, vaginal ttesue, rectal tissue, nervous system tissue, eye 
tissue, glandular tissue, and ton^e tissue. 

95. The method of cldim 88, wherein said cavity is selected from 
the group consisting of the lungs, \he mouth, the nasal cavity, the stomach, the 
peritoneal cavity, the intestine, a\heart chamber, veins, arteries, capillaries, 
lymphatic cavities, the uterine cavitV, the vaginal cavity, the rectal cavity, joint 
cavities, ventricles in brain, spinal cdnal in spinal cord, and the ocular cavities. 

96. The method of claim^ 88, wherein said cavity comprises a 
mucosal surface. 


97. The method of claim^6j^jih€r^n said mucosal surface is lung 

tissue. 


98. The method of claim 94, wlkrein said tissue is muscle. 

99. The method of claim 98, whd^ein said tissue is skeletal muscle, 
smooth muscle, or myocardium. 

100. The method of claim 88, wheVein said administration is by a 
route selected from the group consisting bf intramuscular, intravenous, 
intratracheal, intranasal, transdermal, interderrkal, subcutaneous, intraocular, 
vaginal, rectal, intraperitoneal, intraintestinal and inhalation. 


# 
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101. The methocAof claim 88, wherein said administration route is 
intravenous. 

102. The method ot^laim 88, wherein said administration route is 
intramuscular. 

103. The method of cl^im 102, wherein said administration is by 
intramuscular injection. 


104. The method of clailp 88, wherein said administration 
mediated by a catheter. 


is 


1 05. A method of reducing thV amount of polynucleotide required to 
obtain a desired clinical response in a vibrate, comprising administering 
the vertebrate the composition of claim 5 


to 


1 06. A pharmaceutical kit conipriik 

(a) a container holdi ig abodt 1 ng to about 30 mg of a 
polynucleotide which operably encodes a poypeptide within vertebrate cells 
in vivo; and 

(b) an auxiliary agent selected from the group consisting of 
Nonidet® P40, Triton X-100™, Pluronic® FeV Pluronic® ¥11, Pluronic® 
F108, Pluronic® P65, Pluronic® F103, Plurolic® L31, Pluronic® L44, 
Pluronic® L61, Pluronic® L64, Pluronic® L92, pluronic® 17R4, Pluronic® 
25R4 and Pluronic® 25R2; 

whereby said polynucleotide is provlled in a prophylactically 
or therapeutically effective amount to treat a vertebrate. 


107. The pharmaceutical kit of claim 106,\ wherein (b) is in the 
container of (a). 
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108. The pharmaceuticalVit of claim 106, wherein (b) is in a 
separate container from (a). 


109. The pharmaceutical ki 


administration means. 


110. 



mi 106, further comprising an 


A composition comprising: 

(a) abou\l ng ,„ about 30 mg of a polynucleotide in 
aqueous solution which opekwy encodes a polypeptide upon delivery ,o 
vertebrate cells /„ v/v,,, whereiXsaid polynucleotide is complexed with a 

cationic lipid; 

(b) a sal, M.X dissolvyd^id aqueous solution at a molar 
concentration rang.ng fro™ abo/oY)^ about -M. and reaction 
association, and dissociation products tLVwherein M is a cation selected 
from the group consisting of sodium anVAssium. wherein X is an anion 
selected from the group consisting of ph„spha,e\acetate, bicarbonate, sulfate 
and pyruvate; and wherein said aqueous solutX is substantially free of 
chloride anion. 


111. The compositionX of claim 1 1 0, wherein M-X ,s present at a 
molar concentration of about 1 mk to about 20 mM. 


112. The composition of cVim 111, wherein M-X 
molar concentration of about 1 mM to ^out 5 mM. 


IS present at a 


113. The composition of c\ 
molar concentration of about 2.5 mM. 


/herein M-X is present at 


114. The composition of claim 1 \0, wherein M is sodium or 
potassium, and B is phosphate. 
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115. The compbsition of claim 110, wherein said cationic lipid is 
selected from the group \onsisting of DMRIE, GAP-DMORIE and GAP- 
DLRIE. 

116. The compositioji of claim 110, wherein said cationic lipid 
further comprises one or more c®-lipids. 

117. The composition M claim 116, wherein said co-lipids are 
selected from the group consisting df DOPE, DPyPE, and DMPE. 


m 

w 

o 
m 
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118. The composition of claim 117, comprising GAP-DLRIE and 


DOPE. 


119. The composition of cdaim 116, wherein the cationic 
lipid:co-lipid molar ratio ranges from about 2:1 to 1 :2. 

120. The composition of (^Mi\ir^^9, wherein the cationic 
lipid:co-lipid molar ratio is about 1:1. 

121. The composition of clailn 11 0,\ wherein said polynucleotide is 
DNA operably associated with a promoter 


122. The composition of claim 121, x^herein said polynucleotide is 
contained on a plasmid. 


123. The composition of claim 110, wbJprein said polynucleotide is 


RNA. 


124. The composition of claim 123, wherein said polynucleotide is 
contained in messenger RNA. 
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125. The composiAon of claim 110, wherein said polypeptide is 
selected from the group consteting of a therapeutic polypeptide, an antigenic 
polypeptide, an immunogdJiic polypeptide, an immunomodulatory 
polypeptide, and a functional selV polypeptide. 

126. The composition W claim 125, wherein said therapeutic 
polypeptide is selected from the grAup consisting of granulocyte macrophage 
colony stimulating factor, granulocyte colony stimulating factor, macrophage 
colony stimulating factor colony stimulating factor, interleukin 2, interleukin- 
3, interleukin 4, interleukin 5, interlVukin 6, interleukin 7, interleukin 8, 
interleukin 10, interleukin 12, interleukiVi 15, interleukin 18, interferon alpha, 
interferon beta, interferon gamma, interfda-on omega, interferon tau, interferon 
gamma inducing factor I, transforming growth factor beta, RANTES, 
macrophage inflammatory proteins, LeishVnania elongation initiating factor, 
platelet derived growth factor, tumor necro^s factor, epidermal growth factor, 
vascular epithelial growth factor, fibroblast gVowth factor, nerve growth factor, 
brain derived neurotrophic factor, nWQtrophin-2, neurotrophin-3, 
neurotrophin-4, neurotrophin-5, glial cell /lifee-defyved neurotrophic factor, 
ciliary neurotrophic factor, erythropoietinjl insUlil 
fragments, derivatives, and analogs thereof 


id therapeutically active 


127. The composition of claim 12^, wherein said antigenic 
polypeptide is selected from the group consisting\of a bacterial polypeptide, a 
viral polypeptide, a fungal polypeptide, a parasit^ polypeptide, an allergenic 
polypeptide, a tumor specific polypeptide, and antigenic fragments, analogs, 
and derivatives thereof. 


128. The composition of claim 125, whWein said immunogenic 
polypeptide is selected from the group consisting of d bacterial polypeptide, a 
viral polypeptide, a fungal polypeptide, a parasite polypeptide, an allergenic 


# • 
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polypeptide, a tumor s^cific polypeptide, and immunogenic fragments, 
analogs, and derivatives thereof. 

129. The composition of claim 125, wherein said 
immunomodulatory polypeptide is selected from the group consisting of a 
cytokine, a chemokine, and Vnmunomodulatory fragments, analogs, or 
derivatives thereof \ 

130. The composition ofVlaim 125, wherein said functional self 
polypeptide is selected from the grouK consisting of insulin, dystrophin, cystic 
fibrosis transmembrane conductancA regulator, granulocyte macrophage 
colony stimulating factor, granulocyte Oyolony stimulating factor, macrophage 
colony stimulating factor colony stimulating factor, interleukin 2, interleukin- 
3, interleukin 4, interleukin 5, interleuWdn 6, interleukin 7, interleukin 8, 
interleukin 10, interleukin 12, interleukin V6, interleukin 18, interferon alpha, 
interferon beta, interferon gamma, interferprir^ interferon tau, interferon 
gamma inducing factor I, transforming growth factor beta, RANTES, 
macrophage inflammatory proteins, pMtelerYeiived growth factor, tumor 
necrosis factor, epidermal growth factdl, vascular epithelial growth factor, 
fibroblast growth factor, nerve growth factor,\brain derived neurotrophic 
factor, neurotrophin-2, neurotrophin-3, neurotrophin-4, neurotrophin-5, glial 
cell line-derived neurotrophic factor, ciliaflv neurotrophic factor, 
erythropoietin, and therapeutically active fragment^ analogs, or derivatives 
thereof. \ 

131. The composition of claim 111, farther comprising a 
transfection facilitating agent selected from the group Consisting of calcium 
phosphate, alum, gold, tungsten, or other metal particlei peptides, proteins, 
and polymers. \ 
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132. The composition of claim 111, further comprising an auxiliary 
agent selected from the grouV consisting of a surfactant, a detergent, a 
polysaccharide, a chelator, a DNase inhibitor, and a condensing agent. 

133. The composition oA claim 132, wherein said auxiliary agent 
selected from the group consisting of Pluronic® F68, Pluronic® F77, 
Pluronic® F108, Pluronic® F127, PlVronic® P65, Pluronic® P85, Pluronic® 
F103, Pluronic® P104, Pluronic® p\o5, Pluronic® P123, Pluronic® L31, 
Pluronic® L43, Pluronic® L44, PluroVic® L61, Pluronic® L62, Pluronic® 
L64, Pluronic® L81, Pluronic® L92,\ Pluronic® LI 01, Pluronic® LI 21, 
Pluronic® R 17R4, Pluronic® R 25R4\ Pluronic® R 25R2, IGEPAL CA 
630®, NONIDET NP-40, Nonidet ® P4k Tween-20®, Tween-80®, Triton 
X-100™, Triton X-1 14™, Thesit®; sodiun\ dodecyl sulfate (SDS); stachyose; 
dimethylsulfoxide (DMSO); and EDTA. 

134. The composition of claim 133\ wherein said auxiliary agent is 
selected from the group consisting of NoViidet® P40, Triton X-1 00™, 
Pluronic® F68, Pluronic® F77, Pluronic® FlW^luronic® P65, Pluronic® 
F103, Pluronic® L31, Pluronic® L44, Pl/rLic®\ L61 , Pluronic® L64, 
Pluronic® L92, Pluronic® R 17R4, Plufonid®^l25R4 and Pluronic® 
R25R2. 

135. The composition of claim 134, whe^in said auxiliary agent is 
Pluronic® R 25R2. 


136. The composition of claim 134, coVnprising an amount of 
auxiliary agent selected from the group consisting ofbbout about 0.01% (v/v) 
to about 0.1% (v/v) of NONIDET NP-40®; about 0.0d6% (v/v) to about 0.1% 
(v/v) of Triton X-1 00™; about 0.1% (w/v) to about 6.0% (w/v) of Pluronic® 
F68; about 0.001% (w/v) to about 2.0% (w/v) of Plurorfic® F77; about 0.01% 
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(w/v) to about 1 .0% (w/V) of Pluronic® F108; about 0.01% (w/v) to about 1% 
(w/v) Pluronic® P65; about 0.01% (w/v) to about 1.0% (w/v) of Pluronic® 
F103; about 0.0005% (vy\v) to about 1.0% (w/v) of Pluronic® L44; about 
0.01% (w/v) to about 1.0% (w/v) of Pluronic® L64; about 0.002% (w/v) to 
about 1.0%) (w/v) of Pluron\c® R 17R4; about 0.002% (w/v) to about 1.0%. 
(w/v) of Pluronic® R 25R4;Ynd about 0.001% (w/v) to about 1.0% (w/v) of 
Pluronic® R 25R2. 

137. The composition of claim 136, comprising about 0.001% (w/v) 
to about 1 .0%. (w/v) of Pluronic® R 25R2. 


138. The composition of\ claim 136, comprising an amount of 
auxiliary agent selected from the grWp consisting of about 0.01%. (v/v) to 
about 0.05%) (v/v) of NONIDET N-P 40®; about 0.01% (v/v) to about 0.03%. 
(v/v) of Triton X-IOO^M; about 0.5%. t\ about 4.0%. (w/v) of Pluronic® F68; 


about 0.1% (w/v) to about 1.7% (w/v) 
about 0.5%) (w/v) of Pluronic® F108, at 
Pluronic® P65; about 0.05% (w/v) tc 
about 0.001%) (w/v) to about 0.1% (w,j 
to about 0.10% (w/v) of Pluronic® L!^ 
(w/v) Pluronic® L61; about 0.01%) (w! 
L64; about 0.001 %) (w/v) to about 1.0% (w/\)^ Pluronic® L92; about 0.01% 
(w/v) to about 0.10% (w/v) of Pluronic® R 17R4; about 0.01%. (w/v) to about 
0.10% (w/v) of Pluronic® R 25R4; and about y. 001% (w/v) to about 0.1%. 
(w/v) of Pluronic® R 25R2. 


>luronic® F77; about 0.05%. (w/v) to 
1% (w/v) to about 1%. (w/v) of 
Sit O.lWo (w/v) of Pluronic® F103; 
rorlic® L31; about 0.001% (w/v) 
ut 0.001%) (w/v) to about 0.1%. 
.bout 0.5% (w/v) of Pluronic® 


139. The composition of claim 138, comprising about 0.001%. (w/v) 
to about 0.1%) (w/v) of Pluronic® R 25R2. \ 


# 
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140. The coiViposition of claim 138, comprising an amount of 
auxiliary agent selected\from the group consisting of 0.01% NONIDET NP- 
40®; 0.01% (v/v) Triton\x-100™; 4% Pluronic® F68; 1.0% (w/v) Pluronic® 
F77; 0.1% (w/v) of Plurrtnic® F108; 0.5% (w/v) of Pluronic® P65; 0.05% 
(w/v) of Pluronic® F103;\o.05% (w/v) of Pluronic® L31; 0.001% (w/v) of 
Pluronic® L44; 0.01% (w/V^ of Pluronic® L61; about 0.01% (w/v) to about 
0.1% (w/v) of Pluronic® L64\ 0.05% (w/v) of Pluronic® L92; 0.10% (w/v) of 
Pluronic® R 17R4; 0.01% (W)(v) of Pluronic® R 25R4; and 0.01% (w/v) of 
Pluronic® R 25R2. 

141. The composition \f claim 140, comprising 0.01% (w/v) of 
Pluronic® R 25R2, 


142. A method for delivering a polypeptide into a vertebrate, 
comprising administering into a tissue or cavity of said vertebrate the 
composition of claim 1 10; 

wherein said aqueous solutioiw i\^>ti&^tantially free of chloride anion, 


and wherein said polypeptide is ex] 
sufficient to be detectable. 


ressed \n the vertebrate in an amount 


143. The method of claim 142; 

wherein said polypeptide is a therapeutic polypeptide; 

wherein said vertebrate is in ^eed of the therapy provided by 
said polypeptide; and 

wherein said therapeutic polypeptide is expressed in the 
vertebrate in a therapeutically effective amount. 


1 44. The method of claim 1 42, \ 

wherein said polypeptide ia an immunogenic or 
immunomodulatory polypeptide; 1 
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wherein said ^rtebrate is in need of such an enhanced or 
modulated immune response p)bvided by said polypeptide; and 

wherein said imrinunogenic or immunomodulatory polypeptide 
is expressed in the vertebrate \n a sufficient amount to induce a desired 
immune response. \ 

145. The method of claim\l 42, 

wherein said polypept\de is a functional self polypeptide; 
wherein said vertebraVe is incapable of making a sufficient 

amount of said polypeptide; and \ 

wherein said functional! self polypeptide is expressed in the 
vertebrate in a sufficient amount to suLy the vertebrate's requirements for 
said polypeptide. \ 

146. The method of claim 142, ^herein said vertebrate is a mammal. 

147. The method of claim 142, whWein said mammal is a human. 

148. The method of claim 142, A^m^id tissue is selected from 
the group consisting of muscle, skin, braipCsulp, lung tissue, liver tissue, 
spleen tissue, bone marrow tissue, thymus tissiJe, heart tissue, lymph tissue, 
blood tissue, bone tissue, connective tissue, muLal tissue, pancreas tissue, 
kidney tissue, gall bladder tissue, intestinal tissuV testicular tissue, ovarian 
tissue, uterine tissue, vaginal tissue, rectal tissue, Wvous system tissue, eye 
tissue, glandular tissue, and tongue tissue. \ 

149. The method of claim 142, wherein saiti cavity is selected from 
the group consisting of the lungs, the mouth, the nasalVavity, the stomach, the 
peritoneal cavity, the intestine, a heart chamber, veiAs, arteries, capillaries, 
lymphatic cavities, the uterine cavity, the vaginal cavity ,Vhe rectal cavity, joint 
cavities, ventricles in brain, spinal canal in spinal cord, an^ the ocular cavities. 
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150. The metho\i of claim 142, wherein said cavity comprises a 
mucosal surface. \ 

151. The method o\ claim 1 49, wherein said mucosal surface is lung 
tissue. \ 

152. The method of clVim 142, wherein said said administration is 
by a route selected from the grdup consisting of intravenous, intratracheal, 
intranasal, transdermal, intramusciilar, interdermal, subcutaneous, intraocular, 
vaginal, rectal and inhalation. \ 

153. The method of claim 1V2, wherein said administration route is 
intravenous. \ 

154. The method of claim 153,\wherein said administration route is 
intratracheal. \ 

155. The method of claim 153,|whereijisaid administration route is 
intranasal. I \ • 

156. The method of claim 142, \^erein said administration is 
mediated by a catheter. \ 

157. The method of claim 142, wherein said administration is by 
injection. \ 

1 58. A method of reducing the amount of Aolynucleotide required to 
obtain a desired clinical response in a vertebrate, corAprising administering to 
the vertebrate the composition of claim 110. \ 
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1 59. A pharmaceuncal kit comprising: 

(a) a cont^ner holding about 1 ng to about 30 mg of a 
polynucleotide which operabl^yencodes a polypeptide within vertebrate cells 
in vivo; 

(b) an amountVf a salt M-X which, when dissolved in an 
prescribed volume of distilled w^er, results in an aqueous solution with a 
molar concentration of said salt {vdm about 0.1 mM to about 150 mM, and 
reaction, association, or dissociationXproducts thereof, where M is a cation 
selected from the group consisting of \odium and potassium, wherein X is an 
anion selected from the group consisting of phosphate, acetate, bicarbonate, 
sulfate, and pyruvate, and wherein the >^queous solution formed thereby is 
essentially free of chloride anion; 

(c) a cationic lipid; 
whereby said polynucleotide \s provided in a prophylactically 

or therapeutically effective amount to treat a vktebrate. 


160. The pharmaceutical kit of clyi 
container as (a). 


59, wherein (b) is in the 


161. The pharmaceutical kit of clai^n 1 59, yherein (c) is in the same 
container as (a). 

1 62. The pharmaceutical kit of claim 1 59, wh^ein (b) and (c) are in 
the same container as (a). 


163. The pharmaceutical kit of claim 159, furthd^^ comprising an 
administration means. 


